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SUPERFUND RECORD OF DECISION 
~ Western Processing, WA 
~ (Second Remedial ~ction) 

Abstract - continued 

top six feet of soil) to reduce the source strength; excav~tion, or cleaning 
and plugging all utility and process lines in Area I; following the remedial 
design, excavation of all soils which exceed the average daily intake level of 
lxlo-5 excess cancer risk level; coverins/capping all remaining surface soils 
contaminated with priority pollutants above background levels; maintenance of 
cover/caps; excavation of utility manholes/vaults near the site; removal or de
contamination of the lead-contaminated house in Area 8; construction of a ground 
water extraction and pre-treatment plant, -ith operation for a period up to five 
years; construction, operation and maintena.,ce of a stormwater control system; in
tensive monitoring of Mill Creek, the east drain, the ground water and the ground 
water extraction system performance, combined with tests and implementation of system 
modifications; excavation of contaminated ~~11 Creek sediments; bench-scale tests 
of soil solidification techniques, and if system performance should dictate, pilot 
scale tests of in-situ solidification techr.ologies; performance of supplemental 
remedial planning studies if shallow ground water contamination beyond the currently 
contaminated zone or significant regional contamination is detected. Total capital 
cost for the selected remedial alternative is estimated to be $18,100,000 with O&M~ 
costs approximately $2,000,000 to S3,000,000 depending upon the results of pilot 
scale studies on innovative technologies . The final operable unit for this site 

-

may include further groW1d water and soil ~~~edies plus site closure activities. 
These remedial actions will be addressed in another ROD following the performance 
evaluation of the second operable unit. . 
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SITE 

Record of Decision 
Remedial Alternative Selection 

Western Processing Company, Inc. 
Kent, Washington 

/ 

DGCUMENTS REVIEWED 

I am basing my decision primarily on the following documents describing 
the analysis of the cost and effectiveness of the remedial alternatives for 
the Western Processing site. 

- Western Processing Remedial Investigation 

- Western Processing Feasibility Study ar.d Executive Summary 

- Sul'flllary of Remedial Alternative Selection 

- Responsiveness Summary 

DESCRIPTION OF SELECTED REMEDY 

Intensive soil sampling and analysis on and off the site during 
detailed design. 

- · selective excavation of highly contaminated soils and non-soil 
materials (drums and buried wastes) in Area I. Off-site disposal of 
excavated soils and materials. Excavate, or clean and plug all utility 
and process lines in Area I. 

- Using the results of the soil sampling and analysis program, 
eliminate direct contact threats in the non-Western Processing pr operty 
through excavation of all soils wh ich exceed the ADI l evel or the l x 
10-S excess cancer risk level, and through covering/capping all . 
remaining surface soils with above background concentrations of 
priority pollutants. ~~intain cover/caps. Excavate uti lity lines 
leaving the Western Processing site. Clean utility ~anholes/vaults 
near the site. Disposal will in Area I or off-site. Actions wi ll be 
1 imi ted to those off-site soi 1 s which may have been contami nanted by 
Western Proce~sing. The lead-contaminated house in Area 8 will be 
removed or decontaminated. 

- Construct a groundwater extraction and pre-treatment plant 

- Operate the groundwater extraction and treatment system for a period 
of up to five years (Initial phase of system operation.) The purpose 
of the groundwater extraction and treatment system shall be to prevent 
furthur contami nar.t discharges vi a the groundwater to Mi 11 Creek a_nd 
the east drain at levels which are harmful to aquatic organisms and.to 
prevent the further spread of, and if possible, remove the 
contamination from the shallow aquifer. 
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- Construct; operate, and maintain a stormwater control system 

Intensive monitoring of Mill Creek, the east drain, the groundwater 
and the groundwater extraction system performance, combined with tests 
and imple~ntation of system Modifications such as .acid or 
solvent-enhanced leaching of ~etals from the soil. 

Excavate contaminated r.;11 Creek sediments 

- Bench-scale tests of soil solidification techniques and, if system 
performance should dictate, pilot scale tests of in situ solidification 
technologies. 

- Perform supplemental remedial planning studies if shallow groundwater 
contamination beyond the currently contaminated zone or significant 
regional contamination is detected. 

OE CLARA TI ONS 

Consistent with the Comprehensive Environmental Response Compensation, and 
Liability ft.ct of 1980 (CERCLA), and the National Contingency Plan (40 CFR 
Part 300), I have detennined that the above Description of Selected Remedy 
at the Western Processing site is a cost-effective remedy and provides 
adequate protection of pcblic health, welfare, and the environment. The 
State of Washington has been consulted and agrees with the approved remedy. 
In addition, this initial phase of system operation/construction will 
require five years to ensure the continued effectiveness of the remedy. 
These activities will be crnsidered part of the approved action and eligible 
for Trust Fund monies for a period of five years. 

I have also retermined that the action being taken is appropriate when 
balanced against the availability of Trust Fund monies for use at other 
sites. In acdition, the off-site transport, treatment, and secure disposal 
is more cost-effective than other remedial ~ctions, and is necessary to 
protect public health, ~lfare or the environment. All off-site disposal 
shall be in compliance with the policies stated in Jack W. McGraw, Acting 
Assjstant Aroinjstrator, Offjce of Solid Waste and Emergency Response's f 1ay 
6, 1985 memorandum entitled Procedures for Planning and Implementing 
Off-site Response Actions . 

If additional remedial actions are determined to be necessary, a Record of 
Decision will be prepared for approval of the future remedial action. 

Date Regional Administrator 
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SUMMARY OF SECOND OPERABLE UNIT REMEDIAL ALTERNATIVE SELECTION AT 
THE WESTERN PROCESSING COMPANY, INC. SITE, 

KENT, WASHINGTON 

SITE LOCATION AND DESCRIPTION 

Western Processing Company, Inc. is located at 7215 South 196th Street in 
Kent, King County, Washington. The facility covers approximately thirteen 
acres in Section l, Township 22 North, Range 4 East (WM). The general area 
around the site is rapidly developing for commercial and industrial purposes 
although there is a limited amount of agricultural and residential use in 
the vicinity. One family lived across the street in a rented house until 
May 1984. A vicinity map is provided as Figure 1; a site map is provided as 
Figure 2. 

The site is flat and lies in the Green River Valley. Mill Creek, which is 
also known as King County Drainage Ditch No. l, abuts a portion of the 
western boundary of the site. Mi 11 c.reek eventu a 11 y reaches the Green 
River, which drains to Puget Sound. Surface runoff from the site, if not 
controlled, would flow into Hill Creek and other adjacent drainage ditches. 
Small segments of the site adjacent to M1ll Creek and other drainage ditches 
lie within the 100 year flood zone. 

The groundwater table under the site averages about six feet below the 
surface. Tne native soils are generally of moderate to low permeability . 
The surficial 40 feet consist of discontinuous lenses of silt, clay and 
sand, witn a hydraulic conductivity of 1 to 10 feet a day. From 40 to 
approximately 200 feet below the surface, there is fine to medium sand with 

·discontinuous silt lenses and a hydraulic conductivity of 10 to 100 
feet/day. A confining layer of at least 200 feet of dense clay and silt 
exists below 200 feet. At the valley margins a deeper artesian aquifer 
exists below this unit. 

There are no wells in the shallow aquifer currently used for drinking water 
within a one mile radius of the site. The City of Kent {population 27,000} 
has drilled wells into the deeper hydraulically isolated artesian aquifer at 
the valley margin less than a mile from the site to develop an additional 
drinking water supply for the city. In the past, wells have withdrawn water 
for domestic use from the shallow aquifer. However, the background water 
quality from some portions of the shallow aquifer would not meet current 
drinking water standards, primarily for iron and manganese. 

The surface of the site has been cleared of most above surface wastes . and 
contaminated facilities. Tne site is now graded, and stormwater has been 
collected and treated on-site by the potentially responsible parties's 
(PRP'sl contractor prior to discharge to the Metro sewer system. Subsurface 
wastes and contaminanted soils are still in place and include drums of 
"foundry sand" and other wastes buried by the owner over many years. 
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SITE HI STORY 

From 1953 to 1961, the site was leased from its then current 0\'1ner and 
developed and used as a U. S. Army Nil<e Anti-Aircraft Artillery facility. 
In 19ol, the property was sold to Western Processing Company, Inc, which 
had been founded by Garmt J. Nieuwenhuis in Seattle in 1957. Western 
Processing Company is still owned and operatea .by Mr. Nieuwenhuis. 

Originally IJestern Processing was a reprocessor of animal by-products and 
brewer's yeast. In the 1960's the business expanded to recycle, reclaim, 
treat, and dispose of many industrial wastes, including waste oils, 
electroplating \'lastes, waste pickle liquor, battery aci<ls, steel mill f11Je 
dust, pestici<les, spent solvents, and zinc dross. Some of the Pacific 
Northwest's largest industries had contracts with Western Processiny to 
handle their wastes. Reviews of historical aerial photos disclose great 
changes in the site's uses and structures every few years as Western 
Processing's operations changed. 

Tne Kent Fire Department was one of the first agencies to have contact 
with Western Rrocessing when fires in the early 1970 ' s brought the 
conditions at the site to their attention. Tne Washi ngton State 
Department of Ecology (DOE), and its predecessor agency, the Pollution 
Control Commission, have monitored and attemptea to control wastewater 
discharges from Western Processing fer many years. Discharges were 
regulated by permit until late 1981. At that time Western Processing had 
failed to construct wastewater discharge control facilities as required by 
permit, and, in 1982, elevated metals concentrations were detected in Mill 
Creel< adjacent to the site. In August 1982, the King County Superior 
Court, acting on a DOE motion, issued an order prohiDiting furthe r 
discharges of zinc contaminated water from Western Processing into Mill 
Creek. The company was ordered to partially close and to remove 
zinc~laden wastes from the site at that time. Several other local 
agencies, including the Puget Sound Air Pollution Control Agency, and the 
Seattle-King County Heal th Department have or have had pending regu latory 
actions or concerns with the company. 

EPA inspectea the site in March 1981 to determine compliance with t he 
ne·"'ly-effecti ve regulatory framework of RCRA. Many violations were 
documented. Although the company notified EPA of its hazardous v1aste 
activities pursuant to RCRA Section 3010, an administrative order in May 
1981 and substantial negotiations thereafter were necessary to convince 
tne company to submit a Part A application. (The company claimed that as 
a "recycler" they did not have to comply with RCRA.) EPA issued a second 
compliance order in June 19B2, after another i nspecti on in May 1982 
revealed additional significant violations and questi onable site 
management. In February 1983, EPA filed suit in Feaeral District Court 
seekrng, inter alia, injunctive relief and civil penalties concerning the 
RCRA violations-:--=i"his case has since been a~ended to include CERCLA 
counts against the owner/operator of the site. 
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As d follow-up to the earlier DOE and local stream surveys for metals, in 
May 1982, EPA conducted a stream survey around Western Processing. 
Twenty-six- priority pollutants were found in the surface Wdters around the 
site, all of which were subsequently found on-site. In July 1982 the sit.e 
was added to the National Priorities List. 

In August 1982, EPA issued a RCRA 3013 order requiring the site 
owners/operators to investigate the effects of their past practices on 
soil, surface water and groundwater. When the owners/operators did not 
comply (due to alleged financial inability), EPA undertook the 
investigation and ordered them to reimburse the Agency for its expenses. 

I 

The investigation began in September 1982 and concluded in November. In 
all, 130 soil samples were taken and 35 groundwater samples were 
obtained. The analyses of these samples confinned that hazardous 
substdnces had been released into the environment, had been leached into 
and contaminated the shallow aquifer, and had caused widespread 
contamination of the soils at the site. 

When preliminary results of the Fall 1982 investigation became available 
in early April 1983, EPA issued a CERCLA Section 106 order requiring the 
owners/operators to cease operations immediately and to provide assurances 
that they would and could clean up the site. When the assurances were not 
made, EPA used Superfund money to conduct an immediate removal. 

Tne immediate removal began in late April 1983 and ,..,as completed on July 
1, 1983. The removal project cost $1.4 million. Tile purpose of the 
project was to e1iminate the extremely high hazards of the site and to 
stabilize the site as much as possible to prevent additional degradation 
of the soil and groundwater. Large quantities (920,000 gallons plus 1,944 
cubic yards) of the most hazardous substances on the site were removed. 
Attempts were made to find users for th~ materials, ~utmost were sent to 
approved hazardous waste disposal sites: Many other hazardous substances 
were stabilized and left on the site. 

Once the irm1ediate removal was completed, EPA went back to court to ensure 
that the owner/operator would not. start up operations which could undo the 
work which had been done. A preliminary injunction was issued which_ 
prohibits the owner from receiving or processing materials, gives EPA and 
its representatives site access, and requires EPA's prior approval for all 
activities the owner/operator may wish to perform on the site. ·The judge 
also specifically found that the site was an ilffilinent and substantial 
endangennent to the environment. 

Stormwater management has been. and will continue to be a major problem 
until remedial actions are completed. · Using State funds, DOE implemented 
a stormwater· initial remedial measure involving excavation of the gypsum 
sludge pond, restacking and covering the material, and paving a 2 acre 
portion of the site. A cooperative agreement for a stonnwater IRM to 
handle stormwater control over a larger portion of the site was signed in 
December 11183, but the project \'las put on hold when t.he bids came in much· 
higher than the available budget. 
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A Focused Feasibility Study for Surface Cleanup was published in May 
1984. Through a Phase I Parti al Consent Decree, a group of over 190 PRPs · 
eventually agreed to undertake a surface cleanup and stormwater control 
actions . The surface cleanup was completed by November 30, 1984, except 
for two trailers of dioxin contaminat~d material which are still waiting 
the PRPs provision of permanent disposal. The PRPs have voluntarily 
continued the stonnwater collection and treatment system beyond the April 
1, 1985 termination date i n the Partial Consent Decree . The PRPs have 
spent approximately $9 million dollars on the surface cleanup . 

Remedial Investigation and Feasibility Study work proceeded simultaneously 
with these other actions . Phased Remedial Investigation work began during 
the surrr.,er of 19&3. Periodic data releases culminated with the release of 
the Remedial Investigation in December 1984. The Feasibility Study was 
releasea in March 1985. 
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CURRENT SITE STATUS 

Approximately 90 of tne 126 priority pollutants have been found i n the 
soil or groundwater on and off the Western Processing site, or in Mill 
Creek. In addition. many tentatively iaentified compounds have t>een 
listed by the laboratories. In the Feasibility Study, si xteen of the 
priority pollutant compounds were selected as indi cators to characte rize 
the contamination on and off the Western Processing property. These 
indicator compounds include metals and representatives of al l classes of 
organic priority pollutant compounds. Table 1 lists the indicator 
contaminants. 

Table 2 lists the location of the classes of indicator compounds by their 
location ~ithin the soil profile. Analysis by CH2M Hill has show n that 
over 95i of the contamination at Western Processing is located in the 
uppermost 15 feet of soil. In the top 6 feet (above the water table). all 
the contamination is loca-ted in the soils. In the saturated zone. the 
contamination is located in both the groundwater and the soils. Table 3 
shows the results of the contaminant distribution analysis f or the Western 
Processing site and two adjacent properties whi ch have been contaminated. 
The Feasibility Study remedial analysis areas are shown in Figure 2. 
Areas I and VII are owned by Western Processing Company, Inc .. 

The groundwater contamination has not migrated significantly from Western 
Processing. The highest concentrations of contaminated groundwater are 
directly under the property, as shown in Figures 3 and 4. The groundwater 
to about 50 or 60 feet below the surface probably discharges into Mill 
Creek adjacent to the site, or into the East Drain, wh ich i s tributary to 
Mill Creek. For the purposes of the Feasibility Study and NOD, this has 
been tenned the "shallow" groundwater system. EPA's consultants believe 
that the l atera-1 extent of the groundwater contamination i s bounded by 
these waterways, though during the public comment period, a neighboring 
property owner's consultants thought that tne existing evidence was not 
conclusive. 

The gr9undwater system is complex. While the regional groundwater flow 
direction is generally northwest, a groundwater "mound" beneath: the site 
creates radial, and to some extent, downward, flow from the site. A major 
early concern was that this hydraulic head was driving contaminated 
groundwater down into the artesian aquifer currently used as a ~ater 
supply. However, after a major effort during the Remedial Investigation 
and other studies refined the understanding of this groundwater system, 
£PA and EPA's consultants now believe the artesian aquifer does not exist 
below the site and there is no reasonable pathway by which any of this 
contamination could reach the deep artisian drinking water aquifer at the 
valley margins. In addition. the current conceptual model of the 
effective capture depth of Mill Creek is about 50 to 60 feet bel ow the 
surface. 

The adjacent property owner ' s consultants believes that the 260 ppb of 1,2 
trans-dicloroethene detected in Well 35 has migrated down into the 
regional groundwater system from Western Processing and has crossed under 
the creek (below the effective capture depth} to his client's ~roperty. 
This may be consi<lered a worst case analysis. Hart Crowser & Associates, 
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an independent EPA contractor, has stated that ttThe source of this 
contamination is unknown in that the hydrogeology of the site would tend 
to make it difficult for this contaminant to migrate to these wells frolil 
the Western Processing sfte. 11 However, to ensure protection of public 
health and the environment, this worst case possibility is addressed in 
the Recommended Alternative. In addi tion. 13 additional wells were 
drilled in July and August 1985 to the west of the Western Processi ng 
site . Inforrnation from these wells will also help resolve this question. 
No known present or currently proposed public or industrial water supply 
wells coula be threatened by this contamination. 

Most of the soil contamination is immediately below the site or adjacent 
to the site. The maximum concentrations of contamination are generally on 
the Western Processing property (Area I), and within the top 6 to 9 feet. 
(Table 2). Off-property areas with contamination because of Western 
Processing activities include Area IX to the north of the site {fonner 
surface water drainage across S. 196th Street), Area V to the west between 
the Western Processing property line and Mill Creek and Areas II and X to 
the east of the site between Western Processing and the east drains and 
ditches (fonner surface and subsurface water drainages.} Area VIII has 
high surface levels of lead, which may have come from truck traffic making 
deliveries of battery chips and other metal containing wastes to Western 
Processing. Figures 5 through 9 illustrate the extent of soil 
contamination. 

The conditions in Mill Creek support the idea that it has received most of 
the contamination that has left the Western Processing site over the 
years. The concentrations of metals in the stream water and sedi ments 
increase many times as Mill-Creek flows by ~~estern Processing. \.lhile the 
surface water discharges from the Western Processing property t1as ceased, 
contaminated groundwater is still adding pounds of zinc and other priority 
pollutants, particularly metals to the creek every day . 

Western Processing is not tne only source of hazardous substances and 
degraded environmental conditions in the area. Area VI is the former site 
of anoti1er hazardous waste handling firm, liquid Waste Disposal , This 
firm transported hazardous waste liquids. Closure of this s i te is being 
handled by the Washington State Departmen~ of Ecology under the delegated 
RCRA program. Also, water quality conditions upstream from Western 
Processing limit the resource value of Mill Creek witn low dissolved 
oxygen levels. The concentration of phthalates , some PAH's, and some DDT 
derivatives tends to be higher upstream of Western Processing than through 
Western Processing . Metal upstream concentrations are also often above 
ambien~ water quality criteria for aquatic organisms. 

Endangerment Assessment 

Two methods were used in the endangerment assessment to detennine the 
public health risk presented by the contaminants at Western Processing. 
One method was used to add ress the risks associated with contaminants 
known or suspected to be carcinogens; the other method was used to address 
risks associated with non-carcinogens . The endangerment assessment 
considered all priority pollutants for which there were either cancer 
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potencies or Acceptable Daily Intakes (ADis). For carcinogens, excess 
lifetime cancer risks were calculated by using a procedure that estimates 
the increased probability of developing cancer for someone who ingests the 
soils or water from Western Processing site over a long-period. For 
non-carcinogens, there are a few legally enforceable standards (such as 
federal or state drinking water standards), as well as other criteria such 
as published guidelines that calculate the amount of a particular chemical 
that can be ingested without hann. 

Assuming that a person works on the site for 40 years, ingestion of the 
on-site soils up to 12 feet deep (assuming the maximum concentrations 
found on site) would lead to a maximum excess lifetime cancer risk of 2 x 
10-4, principally from PCB cont~mination. There is a potential excess 
lifetime cancer risk of 5 x 10- associated with the ingestion of onsite 
surface soils ·1tith site mean concentrations in a future worker scenario. 
An estimated potential cancer risk of 5 x 10-6 is associated with the 
in9estion of soils if the maximum surface concentrations are used. Excess 
lifetime cancer risks in three potential future residential scenarios 
ranged from abcut 0.8 times to 50 times greater than the worker scenarios. 

Soils in six off-property areas (II, III, V, VI, and IX and Mill Creek 
sediments) also had detected PCB's, though only in surface soils. Areas 
VI and IX had at least three reported detections in the surfdce soils, and 
thus an excess cancer risk could be calculated. With the mean and maximum 
concentrations and the worker scenario, the potential exces~ lifetime 
cancer risks associated with ingestion of sQils are 9 x 10-b and 4 x 
10-5. respectively, in Areas VI and 3 x 10-5 and 5 x 1 o-:::>, 
respectively, in Area IX. Again. excess lifetime cancer risks in t hree 
res idential scenarios would be 0.8 to 50 times greater. However, 
residential development in this area is very unlikely. 

No known domest ic or industrial water supplies are currently affected by 
tne site. Use of onsite groundwater as a potable water source for a work 
place, however, would present an estimated excess lifetime cancer risk of 
0.2 using maximum onsite concentrations and 0.008 using mean onsite 
concentrations. Cancer risk would increase to an estimated 0.5 if a 
residential scenario is used with maximum concentrations and 0.02 if mean 
onsite·concentrations are used. Organic compounds contribute most of this 
excess lifetime cancer risk . 

A number of ADis are also exceeded with an assumed consumption of 0.1 gram 
of soil per aay or 2 liters of groundwater per day. These include lead, 
chromium, cadraium, toluene, 1,1,1-Tricholoethane, phenol, mercury, and Bis 
(2-ethylhexyl )phthalate. 

~hile organic priority pollutant contamination in Mill Creek does not 
appear to pose a threat to human health based on recreational use, the 
water in Mill Creek near and downstream of Western Processing is likely to 
i)e toxic to a wide var.iety of aquatic organisms. While Mill Creek may 
IWH~ once supported salmon runs and trout, only three-spine sticklebacks 
hdve been fauna in Mi 11 Creek between downtown and Springbrook Creek in 
recent years. (Coho sal mon and cutthroat trout have been found upstream 
of downtown. i Concentrations of several dissolved metals, such as zinc, 
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cadmium, copper, and possibly chromium, exceed the ambient water quality 
criteria concentrations for the protection of freshwater aquatic organisms 
by several orders of magnitude at the Western Processing site, probably as 
a result of groundwater f1ow into Mi11 Creek from Westeri Processing. 
Sediments in Mill Creek are also contaminated with priority pollutant 
~etals. The concentrations of organic contaminants in Mill Creek do not 
exceed the ambient water quality criteria for the protection of freshwater 
aquatic organisms. 

These releases will continue unless remedial action is taken. 
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ENFORCEMENT 

Of the approximately 300 generator and transporter PRPs at the Western 
Processing site, over 190 PRPs signed the Phase I Partial Consent Decree 
and contributea money towards the surface clean-up work. The Western 
Processing Coordinating Committee, representing a large but unknown number 
of PRP's, submitted a subsurface cledn-up proposal to the government in 
October 1984. This proposal was presented to the public {and identified 
as the PRPs proposal) as Example Alternative 4 in the Feasibility Study . 
Also, the PRPs had their contractor continue to gather data for detailed 
design and bid specs for the subsurface clean-up. The Coordinating 
Committee has also voluntarily continued the stormwater control actions 
beyond the period agreed to in the Partial Consent Decree. 

Negotiations for the Phase II remedial action began in late May 1985 and 
concluded unsuccessfully in August-September 1985 when the PRPs and the 
goverments (EPA and WDOE) failed to agree on a remedy. 

The use of the Fund is recommenaea to ensure a proper remedial action 
which will protect the public health and welfare and the environment. 
Also, it is recolTUllended that the filed Western Processing case in federal 
court b~ dmended to include recovery of the Goverments' costs. 
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ALTERNATIVES EVALUATION 

After completion of the remedial investigation, the types of problems 
existing at Western Processing were categorized as follows : 

- Potential direct human and animal contact with contaminants from 
Western Processing. 

- Past and potential future contaminated surface water runoff 

- Infiltration and subsequent l eaching of contaminants from the 
unsaturated zone into the groundwater. 

- Contaminated groundwater beneath the site 

- Contamination of Mill Creek via groundwater migrating from the site 
to levels that exceed background or ambient water quality criteria for 
aquatic organisms. 

Given the nature and extent of contamination on and off the Western 
Processing property and the environmental and human health risks that the 
contamination poses, a comprehensive list of possible remedial action 
technologies that could be used to remedy the contamination was devel oped. 
An initial screening was conducted to identify the technologies that are 
proven and most applicable to and feasible for the problems at Western 
Processing. The list of s~itable technologies was then used to develop a 
set of remedial action components that were determined to be particularly 
suitable for these problems. None of the remedial action components is 
capable by itself of addressing all the problems at Western Processing . 
Therefore the components were combined into comprehensive remedial acti ons 
for the detailed analysi~ of alternatives. 

The FeasiDility Study contains seven example alternatives which were 
developed to mitigate the problems identified in the nature and extent of 
contamination and the endangennent assessments. The example alternatives 
include a No Action alternative, totally on-site disposal, totally off-si t e 
disposal, and dn alternative ~hich has been developed and proposed by the 
PRPs. The PRP's alternative was developed separately from the government 
and they used different goals in developing their alternative. While all 
seven are feasible alternatives, they are called example alternatives 
because there are an infinitely large number of alternatives, particularly 
when the possible areal extent of a particular component is considered. 
Alternative 4 has only source control measures, Alternative 7 has only 
offsite measures, and Alternatives 2, 3, and 5, while generally source 
control measures, do include some offsite measures as well. 

The example remedial action alternatives were evaluated and compared to 
aetennine their relative cost, and their technical feasibility, public 
health, and environmental aspects. Table 4 sul!ITiarizes the seven 
dlternatives and the evaluations. ~e numbered areas refer to the numbered 
parcels in Figure 2. 
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The nature ana extent of contamination on and off Western Processing is a 
function of the type of materials wttich were released on the site and the 
pathways by which those materials were able to move. Eacn contaminant's 
mobility or ability or lack of ability to dissolve into, and move with, 
water, greatly affects the extent of contamination of that chemical. 
flobility also affects the relative success a particular example 
alternative has in removing that contaminant. As the summary chart shows, 
any of these alternatives will work if it is operated for long periods of 
time . Such an extended _period may not be technically or administratively 
practical. 

The two-volume Feasibility Study and Executive Sufllllary contains more 
infonnation on the screening criteria ana the steps used to develop the 
alternatives . 

One of the findings of the Feasibility Study was that complete excavation 
and off-site disposal of contaminated soils would be prohibitively 
costly. Also, removal of metals from these soils with the proposed 
groundwater extraction and treatment system is likely to be a very long 
tenn operation. Therefore EPA has reconsidered the potential for in situ 
soil treatment technologies. 

In situ enhanced leaching would involve lowering the pH and/or adding 
other chemicals to the leaching solutions applied either at the site 
surface or in the very shallow unsaturated zone. (The acid leachin~ would 
be followed by a neutralization step. l Enhanced l eaching allows the 
contaminants, particularly the normally very hard to remove metals, to be 
removed mucn faster. The preliminary results of soil column tests done by 
the PRPs on Western Processing soils have shown that the available zinc 
can be reduced about 10 times faster when leached with pH 3.6 water. 
Additional capitol costs to implement this technique once the groundwater 
extraction system is operating are estimated to be $600,000, assuming that 
adequate solution can be applied through an infiltration trench . 

Through soil washing, chelating agents, such as £OTA, can also remove the 
metal contaminants from the soil. Because of the high cost of the 
chemical and potential environmental effects, these chelating agents would 
not be used for in situ leaching. Rather, use of these agents would 
require digging up the soil, washing the soil in a special on-site unit, 
and then replacing the soil. Preliminary results of soil column tests 
perfonned for EPA on Western Processing soils have shown heavy metal 
removals of from 15t for nickel to essentially 100'.l, for lead and cadmium. 

In-situ stablization is another innovative technique. This uses 
stabilization chemicals thoroughly mixed with the contaminated soils to 
tie the contaminants in place. immobilize soil particles, decrease the 
permeability of the soil mass in relation to surrounding soils, and 
occasionally, to transform certain chemicals into less toxic fonns. 
Metals are particularly amenat>le to this technique . .Among the advantages 
of this technique are that an extremely hard and stable layer is fonned 
which can serve as a foLJndation for other structures, such as a cap or a 
road. Laboratory scale tes~s ·are currently underway using Western 
Processing soil. The estimated cost of this technique is $35 per cubic 
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yard within 15 feet of the surface, or $9,000,000 for the 11 acre site, 15 
feet cteep . Long term operational and maintenance expenses are. estimated 
to oe minimal at a properly stabi lized site, involving only periodic 
perfonnance monitori ng . 

If ei ther soi1 st abilization or soil washing technology is chosen in the 
futu re, t ne ROD will be amended after an oportunity for public cor.ment. 
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COMMUNITY RELATIONS 

A cor.ununity relations program has been in place for two years. DOE and EPA 
have taken an active role in this plan. The major elements have included : 
monthly interagency meetings wittl tne Kent City Mayor and her staff; public 
presentations/meetings wnenever the city or city council has requested it; 
press releases at all major events, such as the release of data or reports, 
or the start of particular on-site activities; wicte distribution of press 
releases and fact sheets; and the availability of government staff by phone 
to respond to questions from the public. Public interest is sporadically 
high. though the City of Kent, certain neighboring property owners. and a 
few individuals nave had a high level of continued interest. 

In mict-March 1985, a letter, a fact sheet, a separate Executive Summary, and 
the t·.w volume Feasibility Study was made available to the public. Over 500 
letters, fact sheets, anct Executive Summaries were sent out. (This includes 
the approximately 300 copies ....,hi ch were sent to the PRPs.) Over l 00 copies 
of the entire Feasibility Study were sent out to individuals, PRPs, and 
dgencies known to be interested in the site. A dozen copies were made 
available through the local public and EPA regional libraries. In addition, 
copies were available free from EPA for the asking. The 30 day conment 
period closed April 10, 1985. As of April 26, 1985, 19 comment letters had 
been received. No letters were identifiable as being from any PRP or the 
PRP committee. 

A series of four public meetings/workshops were held at the Kent City Hall. 
By tne second meeting, virtually all attendees were what could be called 
uextremely or financially interested parties.~ Presentations were made by 
tne PRP's coordinating committee's consultants, a neighboring property 
owner's consultants, the owner/operator of Western Processing, the most 
active environmentalist, and the fisheries biologist of the local Indian 
tribe, as well as by CH~-1 Hill. The on-going lawsuit between the 
neighboring property owner and the PRPs 1 limited, to some extent, the iange 
of potential exchanges between those two parties. Special small briefings 
were held for the affected property owners, natural resource agencies, 
environmentalists, and the press. 

The major issues that were raised were : 

- Adequacy of the data. Statements were made that there isn't enough 
data to answer all the questions or to decide on a reraectial action. 
The major areas whicn were affected by this concern are groundwater (Is 
there deep groundwater contamination which has reached the regional 
flow system?); Mill Creek (How far downstream and how deep are the 
sediments contaminated?}; and, to a much smaller extent, soil (There 
isn 1 t enough information to determine the exact extent (vertical and 
horizontal) of con~amination so that excavation or capping can be 
defined.) During ~he comment period, most interested parties agreed 
that at least some components of a remedial action, especially 
on-property excava~ion with off-site disposal, could and should begin 
wnile any missing aata are collected. 
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- Future public participation. Any further information which is 
collected needs to be shared with the public and further public input 
requested before major decisions are made. 

- Property values. The neignboring property owners are greatly 
concerned about being able to profitably develop and sell their land. 

A major, though not always successful, goal of the public comment period 
and meetings was to encourage participants to come up with and to give to 
EPA constructive ideas as to how the site should be cleaned up, rather 
than to focus on the problems they perceived in the Feasibility Study. 
Alternatives which involved excavation and off-site disposal appeared to 
be favored, while almost no one gave serious consideration to Alternative 
3, the on-property landfill. Improvement of the groundwater was a 1 so 
favored. However, only very general feedbdck was given to EPA on what 
levels of "clean" were considered important . It appears that clean was 
generally assumed to ~ean background (e.g . upstream) water quality in Mill 
Creek, and adequately low soil contamination to allow City and the Health 
Department approval of industrial developments. One individual suggested 
that extremely str_ingent soil contamination levels were necessary along 
the underground utility corridors where maintenance workers may need 
access . Capping . and then developing the entire area was suggested by some 
others. 

Mill Creek appears to be a potentially complex issue. A number of people 
suggested that rerouting Mill Creek coula oe a good solution to the 
Western Processing situation. A number of the property owners are 
extremely interested in having Mill Creek rerouted so that the existing 
creek bed could be filled and their property more easily and fully 
developed. Some of the suggestions for moving Mill Creek could make the 
extent of shallow groundwater contamination greater ana thus would be 
detrimental. These alternatives would be environmentally acceptable only 
if the existing creek bed would be replaced by a French drain, and if t~e 
French drain was properly maintained. The natural resource agencies and 
the Indian tribe are most concerned that Mill Creek water quality and fish 
habitat are improved. 
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RECQfll4ENDEO ALTERNATIVE 

The objectives of any remedial action at the Western Processing site are to: 
(1) prevent direct human contact with or ingestion of contaminated soils 
either on -or off-site; (2) prevent the_ further spread of and, if possible, 
remove the contdmination from the shallow aquifer; (3) prevent further 
contaminant discharges (via groundwater) to Mill Creek at levels which are 
harmful to aquatic organisms; and (4) control contaminated storm water 
runoff from the site. The exaraple alternative presented in the Feasibility 
Study which includes deep excavation with short-term pumping and treating of 
groundwater dppears to come closest to meeting all of the objectives, but 
its cost is prohibitively high. On the other hand, the results of the 
groundwater moael used during the Feasibility Study indicate that the 
shallow excdvation option (with metals laden soils left in the satuated 
zone) may permit metals to discharge from the groundwater to Mill Creek at 
concentrations har1ilful to aquatic life for many years after the pump ana 
treatment system is turned off and the present hydraulic gradients are 
reestablished . Therefore, some intermediate alternative such as partial 
excavation with some pumping/treatment of groundwater, followed by in situ 
stablization of the metals in the soil might ultimately prove to be the most 
cost-effective remedy. However, the cost and technical feasibility of in 
situ soil stabilization (or other innovative technologies) has not yet been 
evaluated and thus cannot be a part of this present remedial action. 

Therefore, the proposed remedial action is an interim approach. The 
following components are proposed for the present operable unit: 

Intensive soil sampling and analysis on and off the site during 
deta i1 ed design. 

Selective excavation of highly contaminated soils and non-soil 
materials (drums ana buried wastes) in Area I to reduce the source 
strengh. Off-site disposal of excavated soils and materials . 
Excavate, or clean and plug all utility and process lines in Area I. 

- Using the results of the soil sampling and analysis program, 
elirnindte direct contact threats in the non-Western Processing property 
through excavation of all soils which exceed the ADI level or the 1 x 
10-5 excess cancer risk level, and through covering/capping all 
remaining surface soils with above background concentrations of 
priority pollutants. Maintain cover/caps . Excavate utility lines 
leaving the Western Processing site. Clean utility manholes/vaults 
near the site. Disposal will in Area I or off-site. Actions will be 
limited to those off-site soils which may have been contaminanted by 
Western Processing. The lead-contaminated house in Area 8 will be 
removed or decontaminated. 

- Construct a groundwater extraction and pre-treatment plant 

Operate the groundwater extraction and treatment system for a period 
of up to five years (Initial phase of system operation . ) The purpose 
of the groundwater extraction ana treatment system shall be to prevent 
further contaminant discharges via the groundwater to Mill ·Creek at 
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levels which are harmful to aquatic organisms and to prevent the 
further spread of, and if possible, remove the contamination from, the 
sha 11 ow aquifer. 

Construct, operate, and maintain a stormwater control system 

Intensive monitoring of Mill Creek, the groundwater and the 
groundwater extraction system performance, combined with tests and 
implementation of relatively inexpensive system modifications such as 
acid or solvent-enhanced leaching of metals from the soil. 

Excavate contaminated Mill Creek sediments. 

Bench-scale tests of soil solidification techniques and, if system 
perfonnance should dictate, pilot scale tests of in situ solidification 
technologies. 

- Perform supplemental remedial planning studies if shallow groundwater 
contamination beyond the currently contaminated zone or significant 
regional contamination is detected. · 

The final operable unit should occur after the initial phase of system 
operation and might include: 

Continued groundwater extraction. 

In situ solidification of contaminated soils. 

Site close-out with a cap and provisions for long-term monitoring . 

Long-term institutional controls and deed restrictions. 

Alternative concentration limits for groundwater. 

Determination of the final operable unit components will be made in another 
ROD pending evaluation of the performance of the second operable unit. 

Each component is discussed individually below. The discussions include the 
recolililended alternative and the costs. The cost-effective remedy is one 
which effectively mitigates and minimizes threats to and provides adequate 
protection of public health, welfare and the environment, considering cost, 
technology, reliability, administrative and other concerns. Adequate 
protection is considered to be, at a minimum, a remedy which attains or 
exceeds applicable or relevant Federal public health or environ~ental 
standards. Primary consideration has been given to these standards in the 
selection of the recommended alternative. The reco11U11ended alternative 
combines elements from the different example remedial alternatives examined 
in the feasibility study, as well as other elements brought to EPA's 
attention during and after the public comment period. 
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On-site {Area I) Soils 

The recolTlilended alternative for Area I consists of: a non-destructive 
geophysical subsurface survey of Area I to locate drums. tanks, and buried 
utilities, to be foll owed by probing and sampling as necessary of discovered 
items; excavation of abandoned utilities, concentrated non-soil or 
containerized wastes, and areas of known PCB concentrations over 50 ppm; 
excavation, or pumping· out, cleaning, and plugg·ing of buried tanks and 
facilities if they cannot be excavated; and a deed or title restriction on 
tne use of the site. Testing ~nd sampling to define the excavation would be 
done during the remedial design. while the type and design of the cap would 
be determined during the next phase of remedial action. The estimated costs 
for this alternative are: $625,000 for the sampling and analysis during 
detailed design; $5,200,000 for the excavation and other on-site work during 
this phase of the remedial action. This cost estimate is based on 
excavating and disposing off-site 10,650 cubic yards, or 1oi of the material 
in tne top six feet. The cost for the excavation and disposal phase is only 
an estimate and cannot be accurately determined until the sampling is 
completed. These activities will reduce the source strength. 

The alternatives considerea in the Feasibility Study included leaving wastes 
in-place and placing a multilayer RCRA cap over the site, placing all the 
material in the unsaturated zone in the double-lined landfill on the site, 
and excavating to background with transport and disposal off-site. 
Significant contamination is found down to 15 feet. Cleaning to background 
would cost more than $164,000,000 {Alternative 5 present worth, based on 
disposal costs in Spring 1985). The selected alternative is similar to 
Alternative 2, but is more protective. {Alternative 2 placed a RCRA cap 
over the site, and excavated only buried containers and utilities.) In 
addition to the protections provided by Alternative 2, tne reconunended 
alternative would remove frbm the site the most hazardous materials and the 
materials most likely to make it hard to achieve the groundwater 
improvements or cap stability . It differs from Alternative 2 by excavating 
some of the waste materials on the site, allowing some of the currently 
off-site soil contaminated by Western to be brought back on to the site and 
placed under the cap, and postponing placement of the cap until the 
groundwater extraction program is completed. It is not known whether the 
cap would be compatible with the extension of 72nd Avenue S. or other 
development under consideration by the city of Kent. 

Off-site soils 

The recommended alternative for off-site soils consists of: extensive 
additional soil sampling ano analysis; excavation of abandoned utilities 
leaving Area I; excavation of soils contaminated with PCBs over 2 ppm; 
excavation of hot spots {defined below); covering/capping soils above 
background; inspection and cleaning of "live" utility line vaults/manholes 
which may have been affected by llestern Processing; and the removal or 
decontamination of a lead contaminated house. Additional excavation of 
soils with zinc or cadmium or other heavy metal concentrations which may 
affect acnieving the Mill Creek and shallow groundwater goals may also be 
necessary . 
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The estimated costs for the recommended alternative are: $1,000,000 for the 
sampling and analysis during detailed design; and $625,000 for tne 
excavation, capping/covering and other off-site work. The cost for the 
excavation and disposal phase i5 only an estimate and cannot be determined 
until the sampling is completed and decisions are made on what material can 
be consolidated on Area 1. This estimate assumes that almost all of the 
excavated off-site soils will be placed on Area 1. (See Selection of 
Disposal Facility section.) 

The additional soil sampling and analysis would be done during remedial 
design. All off-site remedial analysis areas would be sampled except for 
Area VI. The sampling program would be phased, with the initial phase 
consisting of over 300 sampling locations. The tightest grids and deepest 
samples would be in the areas of fonner overland flow in Areas II, V, and 
IX. Table 5 contains more details on the initial phase of the soil sampling 
program. 

Soils contaminanted from Western Processing activities with above background 
priority pollutants will also be covered with materials of permeability less 
than or equal to the natural subsoils, unless it is more cost-effective or 
practicable to excavate these soils. Excavation of soils with below hot 
spot concentrations will be likely in the$. 196th Street ditch ano other 
drainage ditches, as placing a cover/cap may not be practicable. Off-site 
areas with small areas of above background concentrations may be 
cost-effective to excavate. The decision on whether tne cover/ cap should be 
soil or other materials (such as asphalt or concrete) will be mostly 
dependent on what alternative will h~ve the lowest maintenance requirement 
for a particular property. Discussions with the property owners wi"ll also 
be a part of .this decision. Detailed design work may disclose that, for 
certain off-site areas (e.g. Area II), it is more cost-effective to cap the 
area, even if certain utilities must be:moved. 

The exposure assessment/risk analysis approach has been used to set the 
action levels for defining hot spots, or the residual contamination which 
may be left in place as it will not pose a threat to health or the 
environment through any route of .exposure. The impacts of the off-site 
soils on the groundwater are addressed through the shallow groundwater 
component. For direct contact, a hot spot has been defined to be soil with 
any one compound exceeding the ADI, or with a cumulative cancer risk in 
excess of 1 x 10-5, or PCB concentration above 2 ppm. These cancer risks 
are extremely conservative, as they are based on a 40 year exposure, while 
the maximum likely exposure to the non-surface soils woulct be short-term 
while placing utilities or foundations on these properties for light 
industrial developments. The cover/cap will provide additional protection 
against release to the groundwater, surface water, or to the public {through 
inhalation.) 

Alternatives considered in the Feasibility Study for off-property areas for 
remedying direct contact were no action, multilayer RCRA capping, and one 
foot or three feet of excavation and fill. Other al~ernatives raised during 
or after the comment period include total excavation to the water table, hot 
spot excavation in the top 4 feet, excavation to background, and deed or 
title restrictions. 
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The other alternatives for off-property areas are not as protective of 
public health or are not cost-effective, or have institutional problems. 
For those soils above background, no action and a uniform one foot 
excavation are ·not as protective of public health. A uniforra 3 foot 
excavation would be more costly than the recommended alternative while 
providing fewer public health benefits because there would be less depth of 
hot spots removed. The property owners do not want a multilayer RCRA cap on 
their properties which may disrupt their development plans for their 
properties. As a reflection of community desires, the City of Kent also 
strongly supports measures thdt will allow these properties to be developed. 

Selection of Disposal Facility 

The proposed alternative involves both on-site and off-site disposal. To 
minimize unnecessary utilization of limited double-lined landfill capacity, 
and to reduce costs associated with this remedial action, contaminated soils 
which are currently off-site and which are not WDOE extremely hazardous 
wastes and which do not contain PCBs may be brought on to Area I for 
placement under .the eventual cap, and/or to be handled as part of any 
in-situ treatment or stabilization. This consolidation of wastes from 
releases from Western Processing is considered to be fully compliant with 
the applicaole and relevent provisions of RCRA. The soils which will be 
brought onto Area I will generally be less contaminated than the current 
Area I site average soil contamination, and will be a much smaller volume 
than the total amount of on-site contaminated soil s and wastes, but may be a 
larger volume than the soils and wastes which will oe excavated and taken to 
off-site disposal from Area I . The placement of off-site soils would be · 
scheduled to occur after completion of the on-site excavation. A clean 
surface (e.g. gravel) would be placed on top of all soil to provide a clean 
work surface for the groundwater extraction system. Careful design will be 
needed to ensure that the contaminated soil will not add sufficient depth to 
interfere with the operation of the well point system. 

Off-site transport and disposal of some of the hazardous substances are is 
necessary to protect public health, welfare and the environment from a · 
present or potential risk and to improve the reliability of the proposed 
remedial actions. Excavation and removal to an off-site disposal facility 
would include transportation in accordance with OOT regulations, disposal in 
a government approved facility, and replacement witn clean fill if the 
excavation is not in Area I. Selection of a disposal facility will be in 
accordance with the guidelines in the Acting Assistant .Administrator, Office 
of Solid Waste and Emergency Response, Jack W. McGraw's May 6, 1985 
memorandum Procedures for Planning and Implementing Off-site Response 
Actions. This policy requires that, among other items. all off-site 
disposal of hazardous waste must use disposal facilities and units which 
have at least two liners and a leachate detection, collection and removal 
system above and between the liners. In addition, the facility must have no 
significant RCRA violations (as deten11ined by EPA), unless the owner or 
operator of the facility has committed through an enforceable agreement with 
the government to correct the problem. The sites must be inspected within 
six months of disposal of the CERCLA waste. 
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Shallow Groundwater 

The reco1t111ended alternative for the shallow groundwater component is a 
groundwater extraction system in Areas I, II, v. and IX, unless design 
studies demonstrate that· a smaller array will be Sllfficient to establish an 
inward hydraulic gradient throughout the currently contaminated shallow 
groundwater zone. The recommended alternative includes low capital cost in 
situ chemical leaching techniques after monitoring the site to ensure that 
adequate gradient control has been established and after sufficient 
laboratory scale testing. Institutional controls to permanently prevent the 
extraction and beneficial use of the zone of contaminated groundwater will 
also be necessary prior to site close-out. 

The objectives for the shallow groundwater component are: (1) no degradation 
of the shallow groundwater beyond the currently contaminated zone, and (2) a 
reduction in groundwater c'ontamination concentration to levels that will 
protect the aquatic organisms in Mill Creek. (See the Mill Creek component 
section.) These objectives will be achieved at least partly by a well-point 
groundwater extraction system, ~ith treatment and discharge of the extracted 
water to Metro. The clean-up of Western Processing will not be considered 
to be complete until these objectives are achieved and continue to be 
achieved after tennination of tne groundwater extraction system operations. 

The alternatives considered in the Feasibility Study included no action, 
pump for five years, pump for 30 years, pump for 120 years, and excavate 
300,000 cubic yards of soil wnile pumping for four years. Because of the 
unknowns in predicting groundwater and contaminant behavior in this system, 
as demonstrated in the analysis in the Feasibility Study, only a phased 
remedy for the shallow groundwater component can be addressed at this time. 

As described in the Alternatives Consicered section, a number of innovative 
technologies were brought to EPA's attention after the Feasibility Study was 
completed. The preliminary testing column testing for enhanced leaching of 
Western Processing soils indicates that metals removal can be accelerated 
several times. Leaching solutions applied to the site would be collected by 
the well point system. However while these techniques may work in theory or 
in lab scale tests, these leaching techniques may have real life practical 
or cost-effective limits in the field. Pilot scale tests may be necessary. 
Other techniques such as in-situ stabilization may become more feasible over 
t11e next few years and may make it possible to achieve the shallow 
groundwater objective by i1TU11obilizing the metals rather than removing them. 

The initial capitol cost of the selected alternative is estimated to be 
$6,800,000 if the treatment plant is designed to handle enhanced leaching. 
The annual O&M expenses are estimated to be $1,500,000 to $2,500,000 (in 
constant 1985 dollars) for the first 15 years. Fifteen years is the 
estimated lifespan for the major equipment items. The O&M expenses are 
dependent on whether the enhanced leaching system is operating. If detailed 
design studies disclose that the costs associated with enhanced leaching are 
significantly above these estimates, a decision on enhanced leaching will be 
postponed to the next phase of remedial action. 
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The first performance standard - no furtner degradation of the shallow 
grounawater - will be achieved by placing monitoring wells and checking 
their water levels and quality. The shallow groundwater flow pattern is 
1 argely control 1 ed by the presence of Mi 11 Creek and the East Drain. 

The second performance standard - water quality protective of aquatic 
organisms in Mill Creek - is ~xpected to be achievable relatively quickly on 
a temporary basis when the groundwa~er extraction and treatment system 
changes hydraulic gradients and stops the groundwater discharge to Mill 
Creek. Achieving the standard on a permanent basis (e.g. without the 
operation of the groundwater extrac~ion and treatment system} will require a 
reduction in the site groundwater concentration of the inorganics with the 
largest loaainy to Mill Creek from -;:he '.Jestern Processing site, namely zi nc, 
cadmium, and possibly chromium. Based on a mass balance/dilution analysis, 
CH2M Hill has determined that tne groundwater target levels to meet creek 
water quality criteria are zinc at 500 ppb and cadmium at 10 ppb. To 
achieve these groundwater target levels, over 99 percent of the available 
(mobil~) zinc and cadmium would have to be removed from the site. Assuming 
all of the zinc and cadmium measured at the site is available, over 120 
years of groundwater pumping would De required to achieve the required 
levels . 

Orig -i nally. another objective of the shallow groundwater component was to 
.improve the shallo\" groundwater at the boundary of Area I to drinking water 
standards. However, this standard is may not achievable for technological 
reasons. While organic contaminants can be mostly eliminated from the 
shallow groundwater system (or reduced below drinking water standards or 
criteria) in 5 to 30 years of pumping, some of the inorganics found below 
the site could .not be reduced to drinking water standards in over 120 years 
of pumping, though the technologies which may be necessary to pr oduce 
groundwater quality which will protect Mill Creek will also greatly reduce 
the concentrations of those inorganics for whi ch there are drinking water 
standards . 

If groundwater cannot be returned to MCLs or other health based criter ia 
(e.g. acceptable excess cancer risk levels or AOis), ACls may be established 
in a future ROD. The ACLs may utilize institutional controls. 
Institutional controls on both the state and local l evel may be proposed t o 
ensure that there will be no threats to public health f rom this contaminated 
groundwater. WDOE may be able .to restrict groundwater extracted at rates 
over 5000 gpm, but has no control over domestic sized withdrawals. However, 
the industrial zoning of the area, alternate \~ater supplies, and city 
controls should preclude the smaller sized withdrawals. 

Forces other than institutional controls are more likely to ensure that no 
one withdraws this water for use. The shallow groundwater under the site, 
as discussed in the Section on Consistency with Other Environmental laws, is 
not an important groundwater source in the Kent area because of genera 11y 
low yield (less than 100 gpm) and poor water quality. ~arge amounts of 
excellent quality water are available from ttle City of Kent product ion and 
distribution system. The agency's original concerns for the threats to the 
City of Kent water supply wells have tu rned out to be unf ounded , as the 
artesian aquifer only exists at the margins of the val ley , not below Western 
Processing. 
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Mi 11 Creek 

The objective for remedial action in Mill Creek is to eliminate those water 
quality {onditions in Mill Creek which limit aquatic organisms of concern 
and which are caused by llestern Processing. This objective witl be me-t by 
groundwater control, shallow groundwater quality improvement, and sediment 
excavation. 

The performance standara is to return Mill Creek waters and sediments to 
ambient water quality criteria for aquatic organisms or to upstream (creek 
or groundwater) background, whichever is 1ess stringent. However Mill Creek 
has a number of unusual conditions which would exist even if Western 
Processing were not present. These include background (upstream) 
concentrations of certain metals and organics above water quality criteria 
for aquatic organisms and background groundwater concentrations which are 
also above water quality criteria. The upstream concentrations above 
criteria are probably from both other sources of pollutants and the high 
natural groundwater concentrations of metals. 

The lack of valuable aquatic organisms in Mill Creek is probably more from 
the many sources of pollutants and habitat modifications in Mill Creek, than 
from the hign background groundwater concentrations. The aquatic water 
quality criteria are based on the most sensitive species. A review of the 
criteria development documents show that the fish of most concern in Mill 
Creek - namely salmonids and trout - can live in zinc concentrations much 
higher than .the Federal water qualHy criteria. Similar information is 
available on cadmium. 

The east drain water and sediment quality will also be improved with a 
combination of groundwater control, shallow groundwater quality improvement, 
and sediment excavation. 

In addition, the recommended alternative includes a sediment excavation 
program to remove sediments contaminated with metals in a bioavailable form 
bt:!cause of tile potential threats to bottom-dwelling or bottom-feeding 
organisms. This removal would be planned for after the ground·~a ter control 
system has been effective in stopping groundwater discharge from Western 
Processing to the creek. At a minimum, the stream length to be excavated 
would extend from the upstream end of Area 5 to downstream of the railroad 
drainage ditch discharge. Additional downstream areas of known deposition 
would be tested for bioavailable metals which came from Western·Processing. 

Other alternatives for Mill Creek presented in the Feasibility Study were no 
action and groundwater control to achieve the water quality criteria but no 
sediment excavation. The groundwater control only alternative would be 
~rotective of the environment, but would take longer to remedy the problem. 
The groundwater control only alternative would allow natural sediment 
transport to clean out the sediments over a number of years. The 
recon1nended alternative is more quickly protective of the environment and is 
tllus a cost-effective alternative. 
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Storm water controls 

Storm water must be managed both on and off the Western Processing site, 
as well as during and after construction. The PRPs have been collecting 
and treating Area I stormwater prior to discharge to the Metro system. If 
necessary, a similar system will be continued by EPA and WOOE until 
construction begins. During construction on and off the Western 
Processing property, all stormwater must be handled according to good 
construction practices. This may include collecting and treating the 
water prior to discharge. After Area I is capped, clean stormwater will 
run off tile site, with the rate and quantities consistent with the City of 
Kent's stonnwater ordinances. The off-property covered/capped areas will 
require maintenance to ensure that erosion and sedimentation \'till not 
occur. 

Besides no action, there are three other alternatives for handling Area I 
stormwater during the groundwater pumping period. (The final RCRA cap 
would be placed on the site after pumping is completed.) These are : l) 
continued collection, treatment, and discharge to Metro of the stonnwater; 
2) a .temporary cover/cap on the site which would a 11 ow the water running 
off the property to be uncontaminated; and 3) store the stonnwater on the 
site 1nd allow it to infilfrate through tile unsaturated zone. The no 
action alternative is not protective of public health or the environment. 
Collection, tredtment, and discharge of tne stormwater would have the 
highest O&M of any of these alternatives, and would use up a large 
percentage of the potential sewer line capacity which will be needed for 
dischdrge of the treated groundwater. Of the other two alternatives, the 
.infiltration of tile rainwater is the recommended alternative because it 
will enhance the leaching of the metals and lower the operating costs for 
tl1e acid leaching system. 

The capitol cost of the recommended alternative is included in the grading 
to install the groundwater pumping system. 

EB0028 



24 
Monitoring 

The recommended alternative includes an extensive monitoring program 
designed to monitor the effectiveness of the remedial action, to provide 
information for future phases of the remedial action, and to investigate the 
deeper regional (50 to 150 1 deep) groundwater conditions . 

This monitoring program will include: 

- Nine to twelve well clusters encircling tne contarninanted groundwater 
zone, with b to 8 shallow wells screened at 10 to 30 feet within the 
contaminated zone. The well clusters will included wells screened at 
10 to 30 feet; 40 to 60 feet; and 80 to 100 feet below the surface. At 
least three clusters will include a well screened at 120 to 140 feet 
below tne surface. 

- Mill Creek and East drain water ar1<1 sediments upstream and downstream 
of the Western Processing site. 

- Air monitoring for organics and particulates during construction. 

Most alternatives in the Feasibil 'ity Study had groundwater monitoring. The 
no action alternative is not adequately protective of public health and the 
environment, and would not comply with the RCRA groundwater protection 
strategy. 

Monitoring costs are estimated to be $540,000 per year. 
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Co1111lunity Relations 

A major co1111lent during the public cor.ment period on the Feasibility Study 
was the interested community's desi~e to have access to monitoring data and 
other information on the status of 7;ne site before significant decisions are 
made. EPA intends to remain the lead agency for community relations, with 
active participation by WDOE and tnE contractors. 

Activities will include: 

- Public presentations on the progress of work on the Western 
Processing site, with tne frequency and location to be guided by public 
interest and the City of Kent. A suggested approach is for·monthly 
presentations at the City of Kent City Council Workshops throughout the 
design and active remedial con5truction period, with quarterly or 
annual presentations during the extended O&M and monitoring periods. 

- Preparation and distribution of a public notice . and fact sheet at the 
completion of engineering desi3n 

- Continuation of tne information repository at the City of Kent and 
EPA Regional library. At a minimum, copies of all public and press 
releases ; QAed grounawater, su~face water, soil, sediment, and air 
monitoring data; supplemental ~emedial planning documents and all other 
similar documents will be plac~d in these repositories promptly. 

- Public presentations on the supplemental planning studies, if any are 
initiated. Public presentations would, at a minimum, be made during 
the design or scoping of the s~udy, ana again when the study is 
completed and recommenadtions =re made. These public presentations may 
be part of the above regular pu~lic presentations, with additional 
public announcements on the agenaa of the presentation. 

Other issues 

Any construction in the flood hazar~ areas in Mill Creek will be designed to 
not adversely change flood elevations and to comply as much as practicable 
with all applicable local rules, regulations, and ordinances. 
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costs (+50% to -3{n} 
Detailed design 

for the recommended alternative is: 
$3,415,000. 

(Of which, 
analysis.} 

$1,625,000 is for soil and waste sampling and 

Capitol Cos t s 
On-site soils 
Off-site soils 

Total 

Groundwater pump and treat 
Enhanced leaching 
Mill Creek excavation 

Operation and Mai ntenance 
Annually, during initial phase 

Without ennanced leaching 
With enhanced leaching 

$5,200,000. 
625,000. 

6,800,000. 
2,600,000. 
1,300,000. 

18,100,000 

of system operation 
2,000,000. 
3,000,000. 

The present worth of the proposed alternative f or the five years of initial 
system operation is estimated to be $26,300,000, not including detailed 
design and soil sampling and analysis. 

Most of these costs are based on the data in the Feasbil i ty Study . Tile 
costs for the enhanced l eaching and soil sampling programs were devel oped 
after the Feasility Study was co~pleted. 
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CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS 

The following federal environmental standards are applicanle to remedial 
actions at tne Western Processing site: 

- Hazardous Waste Regulations (RCRA), Subpart G - closure and 
post-closure 
- Hazardous Waste Regulations (RCRA), Subpart F - Groundwater 
protection requirements, including potential ACLs for the most toxic 
and persistent chemicals 
- Hazardous Waste Regulations (RCRA) relating to compliance at off-site 
di sposa 1 facilities · 
- Clean Water Act pretreatment standards for discharge into a publicly 
owned treatment works 
- TSCA requirements for. PCB disposal 
- Guidelines for Specification of Disposal sites for Dredged or Fill 
Material 
- National Ambient Air Quality Standards 
- Floodplains Executive Order 
- OSHA Requirements 
- DOT Hazardous Materials Transport Regulations 

The following federal environmental standards are relevant to remedial 
actions at the Western Processing site: 

- Water Quality standards for Mill Creek, as determined by the State of 
Washington under tne Clean Water Act, if there is a surface water 
discharge 

The following federal environmental criteria, guidance, and advisories are 
to be considered in remedial actions at the Western Processing site: 

- RMCL 

- Federal Water Quality Criteria 

- EPA's Groundwater Protection Strategy 

- ·Floodplain Executive Order 

The following state environmental criteria, guidance, and advisories are to 
be considered in remedial actions at the Western Processing site: · 

State groundwater approval 

- State How Clean is Clean policy 

The RCRA Subpart G - Closure and Post-closure - technical requirements were 
applied in a number of different ways. Example Alternative 2 was designed 
to comply with the standards for closure as an existing land disposal unit. 
Example Alternative 3 was designed to comply with the standards for closure 
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as a new lana disposal unit. Example Alternative 5 was designed to comply 
with the standards for closure for a storage facility. The RCRA Subpart F -
Groundwater Protection technical requirements were satisfied in Example 
Alternatives 2, 3, and 5. 

The recommended alternative is an interim measure. However, the relevent 
and applicable standards, criteria, guidance, and advisories have been 
considered in the recommended alternative whenever practi cable. 

Aspects of the recommended alternative which are compliant with the 
applicable and relevant portions of RCRA regulations include: 

Groundwater monitoring 

PCB clean-up levels (The 2 ppm off-site level in also consistent 
with WDOE policy.) 

Off-site soil cover design and maintenance 

Title/deed restrictions if certain off-site ·areas are capped instead 
of excavated. 

Aspects of the recommended alternative which are consistent with the 
Assistant Administrator's application of RCRA to the Crystal Chemical CERCLA 
site inc 1 ude : 

Consolidation on-site of hazardous substances which have migrated 
off-site from Western Processing 

- ~hen combined with the recommended alternative's groundwater 
actions, the off-site excavation criteria 

In situ s~abilization and treatment 

Aspects of the recommended alternative for which RCRA compliance will be 
determined in the next phase of remedial action include: 

Acceptable shallow groundwater concentration limits. 

On-site cap design. 

Title/deed restrictions in Area I. 

Tne federal ~ater Quality Criteria for aquatic organ1sms are used to set the 
Mill Creek water quality needs in all Example Alternatives and the 
recommended alternative. As described be1ow in the recommended alternative 
section. the recOliWended alternative is consistent with EPA's Groundwater 
Protection Strategy. The shallow groundwater is technically Class II, 
though it has some elements of the Class III definition. Alternative water 
supplies are available. 

Other key requirements which will be complied with include: RCRA 
requirements at off-site disposal facilities~ Clean Water Act pretreatment 
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standaras for discharge into a publicly owned treatment works; TSCA 
requirements for PCB disposal; guidelines for the disposal of dredged 
material; air quality standards; floodplain protection requirements; DOE 
Hazardous Materials Transport Regulations; and the State of Washington ~ater 
Quality Standards for Mill Creek. 

The State of Washington Department of Ecology participated in the 
development of the Feasibility Study and has concurred in the recommended 
alternative. 
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OPERATION AND MAINTENANCE (O&M) 

The O&M activities required to ensure effectiveness of the remedy include: 

Operation of the groundwater extraction and treatment system as long 
as necessary 

Maintenance of the RCRA on-site cap and off-site caps/covers, and 
stonnwater control system for a minimum of 30 years 

Long-term monitoring of the shallow and deep groundwater, and Mil1 
Creek water and sediment quality. 

These O&M activities may be required in perpetuity if these or other 
remedial actions do not mitigate the releases or if problems are 
detected. Alternatively, certain of these activities may be allowed to 
cease after EPA has detennined that no threats to public health, welfare, 
or the environment would occur. 

Annual O&M costs witn the operation of the groundwater extraction and 
treatment system are estimated to be $2,000,000 to $3,000,000 depending on 
whether tile enhanced 1 each i ng system is operating. Annual O&M cos ts wou l ct 
be lower when the groundwater extraction system ceases operation. 

Because this is an interim remedy and the initial phase of system 
operation/construction will require up to five years, monitoring and the 
operations and maintenance of the pumping system for five years is part of 
the remedial action which will be paid for by both the Fund and WDOE. An 
EPA/State contrac~ or cooperative agreeement will be the mechanism for 
this O&M. WDOE acknowledges that O&M in future years will be the 
responsiDility of tne state. 
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SCHEDULE 

Complete Enforcement Negotiations 

- Approve Remedial Action {sign ROD) 

- Award IAG for Remedial Design to COE 

- Start Design 

- Award Superfund State Contract for Construction 

- Advertise for Construction Bids 

- Start Construction 

- Complete Major On-site Excavation 

- Start Groundwater Extraction 

September, 1985 

September, 1985 

October, 1985 

November, 1985 

Apri 1 1986 

April 1986 

June 1986 

August 1986 

1987 

Fund-financed and state financed actions will be neccessary for stormwater 
control dCtions until constructfon starts in 1986. 

EBOO J6 



' . ... 
. · ~· " 

32 

FUTURE ACT iONS 

The additional remedial activities which are required to complete the site 
response may include: 

Supplemental remedial planning and possibly a third operable unit if 
the extent of groundwater contamination is not adequately control by 
the shal 1 ow groundwater extraction anct treatment system, if the 
contamination in the shallow grouncwater is not adequately reduced by 
the shallow groundwater extraction and treatment system and in situ 
chemical leaching, or if contamination from Western Processing is found 
in the regional aquifer. 

Site close-out with a cap. 

Long-term O&M on the groundwater extraction and treatment system, cap, 
cover and stonnwater control systems, and monitoring systems. 
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Table a.1 
INDICAT.OR CONTAMINANTS USED AT WESTERN PROCESSING 

Organics 

Volatile Organics: 
1,1,l-Trichloroethane 
Trans-1,2-Dichloroethene 
Tetrachloroethene 
Trichloroethene 
Toluene 
Chloroform 

Acid Extractable Compounds: 
2,4-0imethylphenol 

. - _ _ Phenol 
~•se/Neutral Comiounds: 

Total PAH's 
Total Phthalates 

Other Organics: 
PCB's 
Oxazolidone 

Inorganics 

Metals: 
Cadmium 
Chromium 
Copper 
Nickel 
Lead 
Zinc 

--

aTotal priority pollutant polycyclic aromatic hydrocarbons 
(PAH's) • 

Table e2 
LOCATION OF CHEMICALS WITHIN THE SOIL PROFILE 

Indicator 
compounds 

Metals 

Volatile Organics 

Acid Extractables 

Base/ Neutrals 
Total PAHs 
Phthala~es 

PCB' s 

Depth Belo~ the 
Where Compounds 
Most Frequently 

Oto 9 feet 

6 t o 9 feet 

9 to 21 feet 

0 to 3 feet 
0 to 9 feet 

Surface soil 

Surface 
Were 
Found 

Depth Below the 
Surface Where Compounds 

Were Found in the 
Highest Concentrations 

0 to 9 feet 

6 to 9 feet 

9 to 21 feet 

0 to 3· feet 
Surface soil 

10 feet (on-property) 
Surface soil (off

propertyl 
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Cont41111nanl 

1/11 Volallles 

Phenol 
ttethylene chlorlde 
Trans 1,2-dlchloroethene 
Chlorofonn 
1'r.lchloroethene 
1,1,l·TrSchloroethane 
Toluene 
Tetrachloroethene 
Elhylbeniene 

BH/AE 

Naphthalene 
l'henonlhrene 
l'Cli 

Pyrene 
Fluonnthene 
Benio(o)onthrancene 
Bls(2•ethylhexyll 

phthalate 

Mela l.s 

Hlckel 
Cadlllua 
Zinc 

Chn•1u• 

Arsenic 
Copper 
I.Aead 

- - - - - -
Table~ .S 

TOTAL MASSES AND SITE AVERAGE CONTAMINANT CONCENTRATIONS 
(NONDETECTS = 0) WESTERN PROCESSING, KENj, WASHINGTON 

Total Hass 
in So11 
0-6 ft. 

(l<gl 

293 
337 

0.01 

28 

l,HS 
376 

1,016 

148 
8l 

8,207 
22, )91 

!,O 

17,003 

993 
1,086 

3,988 

19,360 
., 738 

711,160 

76,329 
1,312 

51,022 
1,358,394 

Total Hass 
Jn Soll 
6-15 fl. 

(Kg) 

124 
358 

1 

99 
5 1 l20 

88) 
l, lll 

271 
103 

369 
549 

279 

8) 

1)5 

4 

3,207 

20,164 
,, 778 

494,287 
164,679 

855 
et,395 

636,033 

Total Mass 
in Soll 
)5-30 ft. 

IKgl 

190 
61 

l 

I 
17 

1 
:12 
0 . 3 
l 

4 
0 

0 

0 

0 

0 

147 

5,103 
605 

93,713 

)6,681 

1,753 
10,678 

5,185 

Avera9e Soi I 
Concentration 

6·15 ft. , 

lpg/Kg) 

l,929 
1,U6 

2 

403 
21,lOS 
l,2?S 
8,581 
1,0')7 

819 

1,493 
l, 221 

1, 12ll 

lH 
50 

17 

12,968 

81,5:U 

31 , tSl 
1,872,331 

665,879 

l,458 
3U,l50 

2,564,661 

Av,rage Soll 
Concentration 

15-30 ft. 

(IJg/Kgl 

460 
148 

) 

2 
0 

1 
Sl 

1 
3 

11 
0 

0 

0 

0 

0 

356 

U,380 
1, C68 

ll7 , 355 
,o,t69 

4,2S3 

llS,905 
ll,8l3 

Avenge 
Groundwater 

Conoentration 
6-15 ft . 

(µg/1.) 

108,583 

S6 , 87l 
20,297 
2,378 

29,S08 
ll,6P9 
1,633 

109 
2 

l 
0 
0 

0 

0 

0 . 3 

0 

lS,129 
l,391 

ll6,U7 
5,:149 

14 

1,333 
340 

- -
Average 

Groundwater 
Concentration 

15-30 ft. 

\>,/LI 

l,t90 
'8,911 

154 
l,012 
7,2U 

l,OU 
31' 

0 

0 

23 

0 

0 

0 
0 

0 

0 

14,250 
964 

117,687 
313 

ll 
?57 

263 

• 
(1'I 

M 
0 
0 
c:o 
µ.) 



Table 4 a3(cont.) 

Average Avera~ 0 

Total Nass Total Mass Total Mass Average Sol l lvera~e Sol I Groundvat.er Gr01Jndvaler 
..,. 
0 

in Soil in Soil in Soil Concentreuon Conceptrat.lon Conc:.ntratlon Co~ntreUon 0 

0-6 fl. 6-15 ft. 15-]0 ft. 6-15 .fl. 15-30 fl. 6-15 fl. lS-30 ft. co 
w 

!!!! Contaalnl!nl (ICg) (Kgl (ICg) llJ9/1Cgl lii9/K.IJ I 1'19/LI lllQ/LI 

V Volatl les 

Phenol 29 75 0 1,240 0 745,954 39 
Methylene chloride l 4 163 60 1,6H . 40,603 Ul 
Trans l,2-dichloroethene 0 0.01 l 0.2 3 141,005 0 
Chlorofoni 0 0 0 0 0 1,213 3,787 
Trichloroethylene O. l } 23 6 89,535 8,110 
l, 1, 1-frichloroethane 0 0 0 0 0 3,610 0 
Toluene l 1 4 10 37 1 u 
Tetrachlorothylene 0.02 l 0.1 15 183 0 
t:thylbenzene 0 0 0 0 0 0 0 

I ~ 

Napht h11 lene 0 0 0 0 0 0 23 
Ptlenanthrene 0.1 0 0 0.06 0 0 0 
PCB 5 0 0 3 0 0 0 

Pyrene 0.1 0 0 0.06 0 0 0 

fluoranthene 0.1 0 0 0.06 0 0 0 
Benzo(alanthracene 0 0 0 0 0 0 0 
BU C 2-ethy lhe•y 11 

phthalate 0.01 0.04 0 0 0 0 

~ 

Hickel 65( 654 951 10,8(0 9,456 1,327 t61 

C.dlllWI I '/I 46 Hi 75] 162 68 119 
Zinc 30,60 7,747 3,lll llO,U9 u,ou 10,184 )0,1176 
Chroalu• 1,679 924 899 15,318 8,946 66 80 
Arsenic 306 ]l( 813 5,381 · 8,Q07 5 15 
Covper l,HS 1,172 l,070 19,UO 20,590 .:I l4 
Lead 7,057 796 llJ l3,l99 1,u, 19 21 
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Average Average 0 

I 0 

Total "ass Total ttass Total "4ss Average Soil Av,rage Soll Groundwater Groundwater co 
tn Sol\ l11 Soll l11 Sol\ ConcentraUon Conoentrallon Conoenttal Lon Ciiaoentrallo11 

~ 

0-{i (t. 6-IS Ct. JS-30 fl . 6-15 ft. 15-30 fl. 6-IS ct. 15-]0 fl. 

~ Conl.,•ln.,11l UCyl (Kgl IKyl (pg/Kg) (l1g/Kgl 11:'<JILI 1~11., 

IX Volatiles 

Phenol 0 0 0 0 0 0 0 

Methylene chloride 4 3 4 67 68 20 5 
Trans 1,2-dlchloroclhylene 0 0 0 0 0 118 18 

Chlorofora 0 0 0 o , 0 O.J 0 

Trlchlorocthylene 0.01 0.1 0.01 2 0.1 106 46 
l,1,J-Tr1chloroelhane 0 0 0 0 0 10 7 

Toluene 0.03 0.1 J 3 18 0.1 0 
Tetrachlorothylene 0 0 0 0 0 0 0 

£thy)benzene O.OJ 0.01 0 0.1 0 0 0 

t 
BH/AE 

Naphthalene 0.2 0 0 0 0 0 0 

Phenanthrene 0.02 0 0 0 0 0 0 
pea 37 0 0 0 0 0 0 
Pyrene 0 . 2 0 0 0 0 0 0 
fluor.,ntl1enl' 0.1 0 0 0 0 0 0 

Benzolalanlhracene 0.3 0 0 0 0 0 0 
IH!: ( 2-et hy lhcxy 11 

phlhaJate 443 l0,7l9 6,557 0 0 

~ 

Ntclr.el 594 547 728 ll,509 10,770 540 0 

Ca,dalua l3S 81 25 1,99:2 367 94 0 
'/, 11 S 

") 

1: <J, .:rri {., ~ 't I)-Z1nc 15,478 14,221 3 i,
1 

,-.~ I 

Chro•tua 9,470 3,767 817 92,928 12,092 7 0 
Arsenlc 333 435 443 10,719 6,SS7 0 0 
Copper 2,320 1,738 1,429 42 ,87:l ll, 161 3 0 
I.A!ad 1,698 479 142 11,809 .1 l,098 0 0 

I 



Coal 11111 tlonol 
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). ••u••H• Clfl our SU.J UO.) 

Arau I.,.. ll, - • 
porll• DI lroa V lpn>· 

•••• t,oo layon to pee· Awarap 

••l 1•11 llretloal. - ... 1 _,.. 
c .. ,,011 .. ato ... aler lloe" 
4ladlarp c. ... cappa,I -1.11, .... 

., ... Joto •• U Cr"• -~ .. 
coal/ 

Gr-4nter puapln9 hoa $1.ll 

Areu I, 11, V an4 ll, 
011aU• tc .. tiNnt Mod 

IOTE: See Ft~""' . I lor localton• ol lieu I throu~I\ I. 

Table 4 
SUMMARY OF PUBLIC HEALTH, ENVIRONMF.NTP.L, 

AND TECHNICAL EVALUATIONS 

~-propertr c•lulnatlOG 

hot la "" lo U 1 .. t 4Npl 
110ul4 c:oatla.,. lo ..... poten· 

ttal 1M1la .. llletl• a,c. .. 
c...,.r ''!I lworur eceoulol 
ol I a 10 • 

OrOIOIMhlater -tUIMUC. HOii 

.......... PrCK'911t14 -·d ~ 
oo Uaraat to cur of Saot or 

anr otber po.bl le •hr """''' 
••lll1•14a. 

flw COCICNlrtUGGa ot or9&0lc 
.,.. loor-tc lootall CU11tu· 
tnuta lo tu 9r-61atar 
1-..<llel•lr i,.1.., Wealer• Pio· 
ceaal•t eac»ed di &UtA,a 1tat•r 

alaa0ou4a aa4 Acoaplellla Dellr 
total• l&DII lnala. lapatl,a 
01 tbll .,_...,er o ... , a 
•e>-r•ar perlo4 -.10 lea4 to o 
•• 1.11 .......... ·-.. _, 
rial· c!yr•er eceDAIIDI of 
l • lO • ...,..,.,, UMI aballw 

aquifer la Ml -• for Nhr 

""""''. 
llecrHll1111al "" of KIii CrHk 
WD<ald DD\ poH a lbr .. l lo llu• 
...,. baalt.111. 

IIC>ul4 ali.tpal• dlr.ct ~ 
u.d ......... COfllact .. au, C:OJll .. -
lnat.O ... ,,..,. MIiia lo ~ 
ann1 i.-wer • •II ..,.,. 
would , .. 1 .. ID pl..,.. 

Drloklo9 NIH etandolrde all4 
Ml I'• for oreaalc:a 111 tbe 

V'"""""•l•r IID.S.r Ula •H• 
woulO be -• lo leH lb• 
IS r•er• of PIIIIPl"91 ~'51 

for IW19er le1111 UM would DOl 

be •l UDl II attar awrc,al• 

PrlorllJ poll11teol_ p,et•I ,_. 
c:Htreu_. 111 1111, cr .. l ..,... 

•••- ol Muhn lroceHlot 
e1ceed dlroelc ..0 oc:11te ... 

bleat •••r ..-1ur criteria 
for aq,iellc: orea•I-. fteee 
Mhl -trau .. pr-Ir 
or• Mid -•• C110ll- lo tao 
lOI IC to • •lde Hrl•tr ., lqlll• 

lie or~I- lor 11u114r-,. of , .. ,.. 
PrlorUr pol111lul oc..,.lc: CIJII• 

oeotcaU001e lo 81H CrNk ..... 

,u ... ol *•ter11 trooaulag 
a DDl eaoeed _,_t NIH 

-Ult crlterl• lor ..,...uc 
o, ......... 

Wt-h la 1111 CrNII con· 
tal• 111111 1a .. 111 •I ~lorur 
poll11taat •tole, 

Once ..-Pl"11 1,egaa,, 1111 Creel 
_ • .,. _ .. ._,oedl - .... 
-••r !ll"llllr crUerl.a er baca~ 
vr.......a lllllldlewu •• llltMrl 
for 01 .. oh.cl Mlal a.ual• 
... la, CootUINAle .... riot 
to Nill CrNl ... ._U OD4 
vr~llr ,_1119 l>Oel loto 
•111 c,..a •• ., ... , .. ,., 
lld>lewlo1 -1 .. t Nlar .,.1-
0 r Cl' Iler la H Mc:llfOIIM, 

110.-ler .-u .-•• N 1r1 
ceatect •IUI -taloatet NIie 
u4 caua• carr, aa.taaloaU• 
froa tlN elle •le ooi-t 
u ... _. latollU Cr•. 
l•UttreU• -•• -ti- lo 
1..a -t..i..u c, .. ._ •· .. ,..,., .. ·-.. .;,, ..... 
a.to UMI tr...,.uit -..ui 
lM .ate. 

C•t•loat .. ,,...,.tar ,,.,. 
lle•t•n "-... -i• c,w• 

ti- to ••ec11ar .. &ale 8111 
cr..a at so to lO •· er.... 
Mier ... lltJ ....... U. all• -·· ..... -_,, ... ~ .... ,, 
U,a,, _., , ... Ira wll .,.. 
, ............ f .... •t.o 

odllHO loMle tut -·· •t 
.... , .. ,, a..-,at 1u1 er .. 
•tor ... latf), 

"'° ....,,o, ., ••• -·· ..... 
&Mt• .hdlU .... -tat_ .. .,_..to, to •• u 
Crwl fr• A,- 1, U, W, ..... .., .............. ..... .... 
.... ,,_,, .... paplag, 

u .. .-1, _. •1••- •a•· 
a...,.. perl .. -•• .,. n· 
v,i1ra4 llefon •t•, .,.111, 
cruarle, ,a...serda, or llloc*· 

tr- le .. le cov1• lie •t I• 

OlbeJ 

IIO<ie lMJ, u.r- MJor ••· 
epiaoa/.....UI oa\l .. at 

Maal•n..._..,.. .... . 
......... "°*' .... , """. 
lMIN._.. ,-II ,,_ Ule pro· 

pert, ta ••u CJ .... ..,. 
,_..._ .... teruaaaD4 
all 1t1'\1Gt.16foe ,,. u.o ... , . 
f- e( t.M pr.rt,• f'IIDH 
octl- .... •I lalllaled pol•· 

lUI Mau .. - .. lltH, 
... ................. a« 
IOOlo ot ..... Nlerlala . 

flll11ro .... of lbe ,ate NJ be 

lHlrlcted bf 1-1 .. ..., .. , .. 

....lei cwplJ •IUl IIC1IA t-.1• 

c:.l ,oq,,u-t• for cloa111• 
.... u letl .. luel 4hpMOI 
facU ltJ, 

!INt ''°""°"•ler ••tract&• r•t• 
-·· be llaUed prl-rllr bf 
_, .,.,_ ct,pM:llt - ... 

-oar11, "' ..... po,-llllllr 
OI U. M>U1. 

" 
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J. CooU.....S 

1. 

dlec:twor91 'Into .. tro 

•r•t• 1100 -• 

MHIUI 1111d aa(otr plana 

u4 Ualal•t 1Prloc lo 
CDUtllOCtlO(II 

lllc.,at• oil ...... 1urated 
...... UOl,000 C'WIIC 

r••clal I• Ar ... I .,,.s II 
aDol - (oot I• • porlloo 
of An• I/JI I, •UI, •II•• 
pout 

1
1• ... ll·acr•, 

..... l•• lllaed, ICM oo• 
an• 1a11,uu1. 

11u11..-1e cap our 
1-fUI !Area II, 
Aue 11, MK! a porllon 
of Aru I/ CeH Di-I• 
lllOn>al ho )I . 

Coalrol I .. •lo111water 
<llad>ac.,od .. _ cawed 

areu lolo 111 ll CrHk 

Coat INll llon1I 

$18.l 

•••••ve 
annual 
OMI 
coat, 
U,69 

......... t 
' Dlortll 

Ul.9 

Table 4 
(continued) 

l'llbllc !Ma I UI 
A&R4'Cll 

Mhlf •o , .. ,. of P"ll&)IDQ. 

Acbl .. lot fe.teul drlulo9 
nter atu<larda ID U.. ar.......S• 
••l•r tor .. tel aiotMIMDte 
-Id be a,<* .,,. dllHcvlt. 
for ••oac>I•, It aould req1<lr• 
HII IMtf-0 100 JOU of ~· 

Int to odll••• U1e ceGal• 
,t....,.rd, wtllle Ute etaodud 

lot ....... , -··· ... 
ad>IHed. 

lblld •llalDale direct ......,_ 
eod MIMI COIIUCl •llb CQO• 

t .. lute<I aolle to c~ 
ateae Mid la lru VIII . 

~llltr to •cbln• clrloUOQ 

.. tu eu...i.rc&e, U>I '•, and 
t.NA~1.·. for Otl)UIC ..... , .. ,. 

.,.n,c lwl•II COGIMl ..... te ,. 
91ounGuler bllieotb tae alt• 

,could 1>e ...... u.11, 1"-llal 

to l:oM1PI• Alten1eU•a ). 

etofWaler dl~tu froa 
ca~ &I ... 

l&Jc>roalMhlJ 60 to no ,..,, 
of gr-•hr puaplo9 -•• 
be raqacbecl to rHuCe U,e CDII" 

matrau-. of Mlola lo Ula 

,r......,..~r to l•Mlt t.l 
•ould JIOt C<WN CGOU .... Oe• 
9ra.S.lloo 111 Ml 11 Crfft alter 

ti.. ~i., •r•t• u 1.1&noN 

·"· 
llat•r qu&llt, probl- ID 11111 

Cuek upalreM or MHlUII ho• 
<»HIA9, audl .. •- 4taaohad 
o•rpa leHla, could .-u
\11 Uol\ U• Mlltut ... au, 
ia MIU Cr-. 

llolold be idantle&l to &:let11Pl• 
.u, ...... u •• J . 

. 
;' 

MUI Cr..a aft.I' 1M Plllllllat 

•••'- •• t ......... 

Cat-·· .-•t lallllflUoa 
... .. _.,..ee-1aa-u 
,,_ tM -tw•tol ·- •• 
lr- I, u, Md, lat• u.a 
,,.,....tor. lflocth• c:-, 
UleUN b UIM •UceU• 
j1 Mt._, 

IIDuld ,..,,n ,.,_, -• 
to_ .. ..,_t.,....-u ... 

1111u1• r119&lr• 1 1~n DOIi• 

•ln,ctl• ,.,, .... C'°" -•• 
n,p&tn nlau .. 1, 01111Pl• oca· 
atr~U• l.edlO..._, 

C:-tcw:tl• Yl)OCU cait• 11,a 

oU.19'l .. t.r .... -th!Cttoo 
practt~, ... , Ml4 ..-u coo• ........ _.... ..... 
...... el lalMta tled!IU91 of 
-~tM ...... .., .... 
IIM"'9 "-'bit u •m 
c:, .. · ~ ,. u.. pu,1111 .. •r•t.a 
•• ..;.,u ... , . .' 

LIi• ,.... •• lltaraou .. a, • 
.. u-1, 1-. pul·-tnac:U• 
.,..... .... tnat..t, _. ,na 

-·- ,. .. , .. -·· .. ni· .. , ..... ,.,. •t.er ,...111, 
,,.....,..., c,rltad•, ..- .c:a-

tnMll!d ,_,. -·· - -· .. 
aUI Cl' ... diet RM P4PLllt ...u. , ........ ,. 
IIIMlld , ... , .. ,,.. - tne ot 

-• u la bMple 'a,~.,..u .. >. 

01.ber 

Plltlll'• - ol Ula ~d •r•aa _ ........ ~ ..... 

llallld a,eplr •It.II ICM led>AI• 
cal etMdAlu ,.,. ma•lncctl• 

atl4 c:1-n of • - toAaardoue 
... 1, IAD4.llll. 

.. torlala to be u01 .. led .. .. 
Nt Jet baN c::lueUIIHI ...... , 

Ute lllOl lie~•- ...... -...
IIUau. 11D •.r:.tr-lr ._,.,,:i-
._. ......... , l>e l&adfl 11..S 

•IU.lo lleMl .. 1 .. lt•t•. 

C•rt•I• aac.&•ated .. ,., lall 
olldl .. ,ca.," bo&rled e111aa, 

Md ~trll.cl wut•• wowl<& 
uqvlH ,,...-1.1 ... ,,.,.,., ...0 

po.uU.lr dlopoaal p,..._._, ••. 

"''"'• .... ol U.e IM>Cll 111 ....i 

C..,pe,11 ., ... -·· .. 
~C>lllbll-4. 

M 
'<I' 

0 
0 
CXl 
l'.<l 
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1111111111• 
llterMllOe 

, .... , ...... 
Gr_.,.ler puaplDQ er....,. l~fll& ud Ill 

porl&GU of Ar•M 11 
.... v, ..... n. treat• 

_l, Md 41acller9'1 

"1to llatro •r•t• ,as.,., 
.._&tor Int 

Heallll a,,4 ••lat, plono 
•114 ltalol1111 pr lOI to 
Clllaet 111CtlOA, 

TN . l'IU' fropoaa 1 • 

&acawate to ••r te.bl• ..... ,,,. C&. to 8'1 111 ...... 

Cul IMI I llonol 
Pruont 

~ 

$0.t ue.9 

... ,.~ ......... 
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$1.9 

Table 4 
(continued) 

l'\lbll C ltu I lll 

Aapecta 

Mould •ll•l11ale 41nct ~ 
an<I ... 1 .. 1 air,tact •10. all 
a11r1ace eoll1 lo lrM I • 

Alli'•• <1rlnlln9 •ater 1&.o· 
Gorda, and SNAJll.'a lor all 

••c•pl - lr>Cllcator or,aeolc 

.,,., durua11 111\d •Iler 'IP to 
~ , .. ra of ~IAQ, Ula CtMk 
OMler ..-111, alloul4 lie 11>1• 
to -• -leol Nier -•Hr 
or 1>ad9toua4 1 .. a 1a for a II 
llul•n rr-........... u .. 
ooat .. lMOta. !later q,oe I hr 

Lu41lll ll•t• ... lMCMte 
cellec:U• .,.ta, .._ -· 
..... ··~ 1M ""'' _ .. ,n• 
.. , .. .,.. pret.ctl• Ira 
-uaa..t ,.._, .. h••· 
Nl..rat .. •- lalAI lM tr.....S· .. ,er &MD .... a • .u-.,... 
the J. 111ect.1wa 1...,,11 .,.. 
~ lUoU• IA ~la Wliol• 
U• la ll8t ._. 

n. ..... , .. _ .... --
1lnoc&M •• ,.._, ola. ,.,. 

HCAHled Mlerlal •• ~ -
.,,.. Na -1• M MfJ dU• 
llc»11t, ............... , .... _,....,,, ... -... , .. ,~ 
lll·ecnl ....,. • lne I, 

11111114 feqlllft ··-·· -lf\lC• 
ll• P,Hlo4. Cap ... l-1 U l 

-•• , ... ,,. nlaU•••r -· 
plN CGMU\ICLIOD uc:.l ..... 

Illa , ... uu .... Ol(J Qlllllb&N• 

U• -•• , .. aate 9"11roa&• 
Mtalr 60 ,.,_, of l>Olll u.. 
uac ... total -••LMU• '" ........ . 
CoaalnocUoa UlpACta cwld Ille 

all 19"l .. 11, ....,. ~lf'llcl loe 
pncucae .... , ... .---.u 
oaatrela, ... ~ltat, 

0.0. , .. .Siffre&• ... ,,,., la 
&ulell,.., u. 4l..-er99 of 

aal•'-' .. •-••r &• 
au, c,_ ,,... ,,.. , -•• ... ..- .. ,_ ....... ,.,, 
Ml pare.at. 

Ou.a IM>l eodrue ofl·p,.,...ri, 
CGOol .. loell°" olllor U1,u oCI • 

i,._n, coohalo.ated 9r-d

..,., 1.111c11 ca.J.S pot•ll•llr 

lie ,_,...i <lurla9 tM -•"'ii 
pt09r•I. OU·p,_, lJ •-· 
dlel ..:llooa ....,. •• llw•• 

' 



b-.,le ., ...... , ... 
•• Cc,a\lau,td 

s. 

Offelt• dhp,,Ml or ell ... .,. •• ,., .. ,.,,.1 
os,oao .,,..,c 1uc1a1 10 

• .._.le•U_.. ICM 
l...UlU 

..,,_ .. .,. •• ,., Mter

.. , •llb biporte<I Ill) 

Ohec•laa .. , , , 40 fftt 
•ep, 1Dll"8 l.be perl•· 

•l•r of Ar .. I 

OCO<ladw•tar ~lat e,,d 

ot<1nwe1..- lellllrau
lo Ar•• I for IC> to 

\ r••u, ••It• or oll • 
alt• lr••l-•t, dh• 
CNl9" to llttro or tlla 

er ....... , 1100 .,., 

&alM It pe•-ot .... , 
a,aa I l'IJOa a.plat loa 

of ......... 

IIDll llor Int 

lloaltb and aafatr plan• 

ond trellllllt prloc to 
OIIRI t n,cUoa 

bc:anl• U , .. , la 
Ar- I en4 It , J t .. t 
la • p,utlDO o( area 'W 
I loch..ilo9 U.. 0 14 411· 
d141'9S Uo.l, J lttl ID 
Area II, ...a I loot In • 
porllGD of Au• 'WI II • 

Ofhlle JJ•poHI of •II 
eac•111•t'id 1Nlertal 
U00,000 <'\Ible r•• O• I 

If\ • -••· I lo-4 tc:l<A 
laudll ll 

Coat lltll llOll•I 

f)IO. J 

l,ereqa 
MftUAI 

OU! Cwt, 

$0.I 

116'.0 

Table 4 
(continued) 

1'111111 C 11 ... ltll 

bpect, 

would be Ml 10llb1D 'IC> lo 
S rura or ~,...,. Orlllkln9 
water al-.4a for -a.la 
c°"ld DOI lie _, ••- U II• 
p,M1&>ln9 pr01r• wore oat.....S 
·-llolhlJ, 

-•.s ellalnale .Slrect tou.ao 
e,'4 MIIMI .-tact •UII oil 
.... ,..,. Hl II c:w,l .. l Mled br 
lleote,. hocaulo1. 

11o .. 14 rtd...,. COGceatnUooa ol 
or9Anlc coot .. lnanla la lbe 
9ro111,dvaler benuth Arna I 

a.114 II to o r n•ar de lnUq9 

••l•r 1otaoder41 , ADI'•, udl 
SHAii!. • • lot Ion pr hr• ,._.. 
Lu4 loel• wlll be reduc-ed 

prOl>IMa lo Ule en:.. not re· 
leted to IIHl•na ,.._."', 
-14 a..UD\le, 

bcawell«. -Id be ..,fU· 
cl-411 lo al I• IN lafflA of 
........ 1111 c, .... ,~, .... 
.... ,lc,c:, lo ,.,-tlr _, 
_,, .. , .. ,or 'Jl,IAlllJ crlterle 
or boldlgr...-, wbtelle••• le 
lllqtwr. 

-.10 •ll.elnat • coal•laal"4 

atono••ler ,uact>arp lo 91owod• 

••••• ....s 111u c, .. 11. 

ODot puap&ae atuu., ~ 411· 
CMltl •I aU CW~IMlet 
....... tu f,- Ir• I _ .. .. ,.._, ... 
ft,o poto.Ual IN 41.adou .. of 
-1 .... , .. •t-lM' _,, 

fcot1 le• I -a. N elia&MW. 

Tllo lafUtr•U• •r•toa ~t 
_ .......... 1111u......-
.... PAI•• -14 .,.., ..... ,. 
t 1-1 catai..t ,-al ltoa 

tl,e ,.,_ I -tw•W -. 

... 14 ,..,ln H-U. -tn,c
Uoa per..... laatallaU• of 
4hert&N loe"iw -14 nq,UN 

Nlatl"IJ OIIIIIPIM -lnodlN , ........ 

04ie, 

•aau..4 la 1M el.llar ••-•• 
elt.erMU- ........ - of 
tM .. jM:14 ~ ... u .... 

.... .,......,.._•tncu .. 
,., ...... Ulla .,._, ... la 

tc•••n1, 1181144 a, -•· 
•••ll- te1al.e4 &. rodll.cl,.. 
tat.el tc ..... tu IJMta-t 
,..air-le ... -=-41M'Ur 
., .. u o .. uu-. 

Ooolble-llaN I..Oll ll c:apacltJ 

11 aot awr•Ur •••llel>I• •• 
._ IIDIUIINl lllt i,I 11 a.. 
eHlldlla llf ala•l91$. fte ........ ._ ... ",.. ...... 1., 
to .. tac» per toe, ii..t «-Id 
tar, ..,.uallallr, 

h'apartr -l4 1141 .. tlalll• for 
C-.tn,cU• &apacta _.,.. lulllN - · 
aau .. , .. a, "'°' -tnac:U• 
PfOC\lCN, ... l ea4 !'WOif --
tnll,.., .....,11111, 

........ -· 10 ,.,,_, •• -· 
.......... , .... lllo ........... 

•- 1..,,..,1.et II ,.,oeat l>I 
tM 1l11e mal•lNlloa le ..... 
lloat ralle1>l• Ml4 pc .. • -
ooatrol ett.enoll". ....,.....,. 

MlalJ ti PH'-' ol Ill -· 
loolMUOD la MU -14 be ·-·" .. -····-· ........ p,,,-u, ., .. , .... ,-t.ea-
, .. ,ec1 11 ....... , 41adiN ... 
lo IU l C:.Nl If• a,- I 

- u. ne ou-..-n, o•· 
'1 .. ,,_ -·· ,..,. _, 
•••reve • l •l -tratt-
1• NII• to kc$9r-. 

Coapll•• w1u, ICIIA lec:MIQI 
,....,,-,a 10, cloa..,• H a 
at••"' Cacllttr, 

fllt .... pr-••r .... """'d .... 
a.. n•tr lcted. 

Dou1>la• 1IM4 .:Ill. 1•"41111 

~llf ·I• DOI a.u .. 11, 
uailal>l• 111 t.11• Noru,-,t !)lot 

•Ill lNI •••lhld• bf • 14•191~. 
,,.. 41•P<>••I UOOIU .. , ...... 

Mle4 lo i.. $100 per IOQ o..t 
Cgul4 ••l"J eUICl1taat. lal tr . 
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•111ecw ••mHt.cl Mt•· 
rlel •IU. lapKted eoll 

c.-.ter .,._.,,., ,.,.. 
••ca•altoa • .._•tee tog, 
CIDeHe UH'-1, •JWI 
41•-r9111 lo U.e lleUO .,.t • . 

... lib and .. ,.t, p1 .... 

and tra&elet prier to 
a>nall"IICll•. 

•111 er .. • No klloe 
llll•r l•11t-atat1oe ol 
IDIM1>I• &lleroetl<• l, 
J, t, or )I 

11111 CrHl s.<IIIMflt 
, ..... 1 l•llcr lapl-n· 
let Ion of E.uapl• Altu· 
Peth• l, ), 4, IU ~I 

~ . 

Coat INl II lcnd 
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